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DETAILED ACTION 
Drawings 

Figures 1-4 should be designated by a legend such as -Prior Art-- because only that 
which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in compliance with 37 
CFR 1.121(d) are required in reply to the Office action to avoid abandonment of the application. 
The replacement sheet(s) should be labeled "Replacement Sheet" in the page header (as per 37 
CFR 1 .84(c)) so as not to obstruct any portion of the drawing figures. If the changes are not 
accepted by the examiner, the applicant will be notified and informed of any required corrective 
action in the next Office action. The objection to the drawings will not be held in abeyance. 
Claim Objections 

Claim 1, 2, and 8 is objected to because of the following informalities: 

In claim 1, "substrate" (line 6) should be replaced by "substrates". 

In claim 1, "and" (line 6, second occurrence) should be replaced by "an". 

In claim 2, "of steps" (line 5) should be replaced by "the steps of. 

In claim 2, "circumstances" (line 7) should be replaced by "circumference". 

In claim 8, "on" (line 2) should be replaced by "one". 

Appropriate correction is required. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

Claims 1-3, 5-19 are rejected under 35 U.S. C. 103(a) as being unpatentable over 
McReynolds, US Patent No. 6,425,972 Bl in view of Ikeda et al. US Patent No. 4,485,171. 

McReynolds teaches the following limitations of claim 1 (See Fig. 1 in McReynolds): 

(1) 1. (Original) A method of bonding an upper substrate (Item 18, Col. 3, Line 66- 
Col. 4, Line 1) 

(2) and a lower substrate (Items 12 and 14, Col. 3, Lines 16-19) 

(3) in order to manufacture a plastic micro chip (Item 10, Col. 3, Lines 15-16), 

(4) comprising the upper substrate, the lower substrate and a sample filling space 
(Item 16, Col. 3, Lines 62-66) having a predetermined height for filling a sample between 
the upper and lower substrates, (Col.2, Lines 59-64). 
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However, McReynolds does not teach the following limitation of claim 1 : 

(5) wherein the upper and lower substrate are bonded by introducing and organic 
solvent between the upper and lower substrates. 

McReynolds uses vacuum to bond the upper and lower substrates (Col. 6, Lines 39-60). 
McReynolds teaches that the upper and lower substrates are composed of materials such as 
polycarbonate (McReynolds, Col. 3, Lines 41-43). Furthermore, Ikeda et al. teaches a method of 
forming a bond between an upper work piece and a lower work piece with mating surfaces 
(Ikeda et al. Fig. 5, Items 1 and 3, Col. 2, Lines 51-59) made of polycarbonate (Col. 3, Lines 13- 
21). 
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In Fig. 5 of Ikeda et al. the invention features upper and lower sections (Items 10 and 1 1 
respectively, Col. 5, Lines 1-3) made of any of the materials listed above. Ikeda et al. further 
teaches the use of methylene chloride, an organic solvent, to bond the upper and lower surfaces 
of the work piece (Col. 5, Lines 14-17). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to recognize that combining Ikeda ct al's invention with McRejoiolds' 
invention would have been beneficial because the use of organic solvent to bond the upper and 
lower portions of the substrates would have presented fewer technical challenges than the use of 
vacuum as the bonding agent. 

McReynolds teaches the following limitations of claim 2 as applied to claim 1 above: 
2. (Original) A method of manufacturing a plastic micro chip comprising an upper 
substrate, a lower substrate and a sample filling space having a predetermined height for 
filling a sample between the upper and lower substrates, comprising of steps: 

McReynolds teaches the following limitations of claim 2: 

(1) (a) forming a fine channel space (McReynolds, Item 16, Col.3, Lines 62-66) 

(2) (b) overlapping the upper and lower substrates each other (Items 18, 12, Col. 4, Lines 6- 



12) 
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McReynolds also teaches the following limitation of claim 3 : 
3. (Original) The method according to claim 2, further comprising a step of forming one or 
more holes (Item 24, Col. 4, Lines 1-5) 

for introducing the organic solvent communicating with the fine channel when the fine 
channel is formed in the step of (a). (Item 16, Col. 3, Lines 62-66) 

McReynolds can also be used for introducing organic solvent instead of Ikeda of vacuum. 

McReynolds teaches claim 5: 

5. (Original). The method according to claim 2, wherein the fine channel has height of 
lOO^m or less. 

McReynolds teaches a method where the device produced has dimensions on the scale of 
0. 1 |4m to 100|jm (Col. 2, Lines 59-64). The fine channel of the present invention falls within the 
range specified by McReynolds. 

McReynolds also teaches claim 6: 

6. (Original) The method according to claim 2, wherein the step of (b) further 
comprises a sub-step of pressurizing or decompressing the fine channel after introducing 
the organic solvent into fine channel. 

Since McReynolds' invention uses vacuum as the bonding agent in McReynolds Item 16, 
corresponding to the fine channel of the present invention, the fine channel is decompressed 
during bonding. 
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7. (Currently Amended) The method according to claim 1, wherein the organic solvent is at 
least one selected from a group consisting of ketone, aromatic hydrocarbon, cyanoacrylate 
compound and halogenated hydrocarbon. 

8. (Original) The method according to claim 7, wherein the organic solvent is at least on 
selected from a group consisting of acetone, chloroform, methylene chloride, 
ethlcyanoacrylate and carbon tetrachloride. 

For the bonding process, Ikeda et al. describes the use of methylene chloride, which is a form of 
halogenated hydrocarbon according to Abdelghani et al. (abstract). Thus Ikeda et al. teaches 
claims 7 and 8 (Col. 5, Lines 14-17). Note that the non-patent literature of Abdelghani et al. is a 
supplementary reference and is not part of the 35 U.S.C. 103 prior art rejection. Also, 
McReynolds teaches the use of polycarbonate as material for the substrates, thus meeting the 
limitations of claim 9 (Col. 3, Lines 41-45): 

9. (Currently Amended) The method according to claim 1, wherein the upper and lower 
substrates (McReynolds Fig. 1, Items 12, 18 respectively. Col. 3, Line 62-Col. 4, Line 1) are 
made of polycarbonate (Col. 3, Lines 41-45), polystyrene, polyproplene, polyethylene 
derivatives or polymethylmethylmethacrylate. 

McReynolds teaches the following limitations of claim 10 (See Fig. 1 in McReynolds): 

10. (Original) A plastic micro chip comprising: 

(1) an upper substrate (Fig. 1, Item 18, Col. 3, Line 66-Col. 4, Line 1), 

(2) a lower substrate (Item 12, Col. 3, Lines 16-19), 
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(3) a sample filling space (Item 16, Col. 3, Lines 62-66) having a predetermined height for 
filling a sample between the upper and lower substrates, 

(4) and a fine channel defining a space for filling an organic solvent so as to bond the upper 
and lower substrates in a bonding region of a circumference of the sample filling space of 
the upper substrate (Col. 2, Lines 59-64). 

McReynolds in view of Ikeda et al. teaches the following limitations of claim 1 1 : 

11. (Original) The plastic micro chip according to claim 10, further comprising one or more 
holes (McReynolds Fig. 1, Item 24, Col. 4, Lines 12-16) for introducing the organic solvent 
communicating with the fine channel (McReynolds Col. 4, Lines 16-23). 

McReynolds uses vacuum to bond the upper and lower substrates (Col. 6, Lines 39-60). 
McReynolds teaches that the upper and lower substrates are composed of materials such as 
polycarbonate (McReynolds, Col. 3, Lines 41-43). Furthermore, Ikeda et al. teaches a method of 
forming a bond between an upper work piece and a lower work piece with mating surfaces 
(Ikeda et al. Fig. 5, Items 1 and 3, Col. 2, Lines 51-59) made of polycarbonate (Col. 3, Lines 13- 
21). 

In Fig. 5 of Ikeda et al. the invention features upper and lower sections (Items 10 and 1 1 
respectively, Col. 5, Lines 1-3) made of polycarbonate. Ikeda et al. further teaches the use of 
methylene chloride, an organic solvent, to bond the upper and lower surfaces of the work piece 
(Col. 5, Lines 14-17). 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to recognize that combining Ikeda et al's invention with McReynolds' 
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invention would have been beneficial because the use of organic solvent to bond the upper and 
lower portions of the substrates would have facilitated bonding more readily than by using 
vacuum. 

Ikeda et al. teaches the following limitations of claims 12 and 13: 

12. (Original) The plastic micro chip according to claim 10, wherein the organic solvent is 
at least one selected from a group consisting of ketone, aromatic hydrocarbon, cyanocrylate 
compound and halogenated hydrocarbon. 

13. (Original) The plastic micro chip according to claim 12, wherein the organic solvent is 
at least one selected from a group consisting of acetone, chloroform, methylene chloride, 
ethylcyanoacrylate and carbon tetrachloride. 

For the bonding process, Ikeda et al. describes the use of methylene chloride, which is a form of 
halogenated hydrocarbon according to Abdelghani et al. (abstract). Thus Ikeda et al. teaches 
claims 12 and 13 (Col. 5, Lines 14-17). Note that the non-patent literature of Abdelghani et al. is 
a supplementary reference and is not part of the 35 U.S. C. 103 prior art rejection. 

McReynolds teaches claim 14: 

14. (Original) The Plastic micro chip according to claim 10, wherein the fine channel has a 
height of lOO^m or less. 

McReynolds teaches a method where the device produced has dimensions on the scale of 
0. 1 [im to 1 OOfim (Col. 2, Lines 59-64). The fine channel of the present invention falls within the 
range specified by McReynolds. 
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Claim 15 states that: 

15. The plastic microchip according to claim 10, wherein the bonding region is transparent. 

McReynolds does not teach a bonding region that is transparent, but Ikeda et al. teaches 
the use of a transparent vessel (Ikeda et al. Fig. 5, Item 6, Col. 5, Lines 17-20), which includes 
the bonding region (Ikeda et al., Items 10 and 11, Col. 4, Lines 54-60). It would have been 
obvious to a person of ordinary skill in the art at the time the invention was made to recognize 
that combining Ikeda et al.'s invention with McReynolds' invention would have been beneficial 
because the transparency would facilitate the application of the organic solvent. 

McReynolds teaches claim 16: 

16. (Original) The plastic micro chip according to claim 10, wherein the upper and lower 
substrates are made of polycarbonate, polystyrene, polypropylene, polyethylene 
derivatives, polymethylmethacrylate or acryl-based plastic material. 

McReynolds teaches the use of polycarbonate as material for the substrates, thus meeting the 
limitations of claim 16 (Col. 3, Lines 41-45). 

Ikeda et al. teaches the following limitations of claims 17 and 18: 

17. (New) The method according to claim 2, wherein the organic solvent is at least one 
selected from a group consisting of ketone, aromatic hydrocarbon, cyanoacrylate 
compound and halogenated hydrocarbon. 
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18. (New) The method according to claim 17, wherein the organic solvent is at least from a 
group consisting of acetone, chloroform, methylene chloride, ethylcyanoacrylate and 
carbon tetrachloride. 

For the bonding process, Ikeda et al. describes the use of methylene chloride, which is a form of 
halogenated hydrocarbon according to Abdelghani et al. (abstract). Thus Ikeda et al. teaches 
claims 12 and 13 (Col. 5, Lines 14-17). Note that the non-patent literature of Abdelghani et al. is 
a supplementary reference and is not part of the 35 U.S.C. 103 prior art rejection. 

McReynolds teaches claim 19: 

19. (New) The method according to claim 2, wherein the upper and lower substrates are 
made of polycarbonate, polystyrene, polypropylene, polyethylene derivatives or 
polymethlmethacrylate. 

McReynolds teaches the use of polycarbonate as material for the substrates, thus meeting the 
limitations of claim 19 (Col. 3, Lines 41-45). 

Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over McReynolds, US 
Patent No. 6,425,972 Bl in view of Ikeda et al. US Patent No. 4,485,171 and in further view of 
Kilichowski et al. US Patent No. 4,357,369. 

4. (Original) The method according to claim 2, further comprising a step of 
performing a corona or plasma treatment for the bonding area so that the organic solvent 
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subsequently introduced smoothly flows and a bonding strength is increased, after forming 
the fine channel. 

McReynolds and Ikeda et al. teach a method for bonding substrates but do not teach using 
a plasma or corona. BCiUchowski et al. does teach this. Kilichowski et al. describes the use of 
plasma etching on polystyrene substrates (Col. 1, Lines 34-52). It would have been obvious to a 
person of ordinary skill in the art at the time the invention was made to recognize that combining 
Kilichowski et al's invention and Ikeda et al.'s invention with McReynolds' invention would 
have been beneficial because the organic solvent would flow more easily over a smoother 
surface. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KENNETH MOLLES whose telephone number is (571)270- 
7402. The examiner can normally be reached on Monday - Friday 8:00 am - 5:00 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, William M. Brewster can be reached on (571)272-1854. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Elecfronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
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like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/KENNETH MOLLES/ 
Examiner, Art Unit 4135 
20 October 2008 



KM 



/William M. Brewster/ 

Supervisory Patent Examiner, Art Unit 4135 



